required, and the format of the output. I should like to emphasize the latter point on output; I am ashamed to say that I have been as guilty as anyone in providing clinicians with printouts which, to be useful, require hours of translating codes to everyday language.
There is an immense amount of work involved for the general practitioner and I mean involved. The development stage is the most critical and it is essential that the potential user understands exactly what the computer people propose. The implementation is often best split up into separate stagesthe step-by-step or buildingblock technique. It is also an advanatge if one of the earliest developments is one which produces demonstrable gain in the day-to-day work of the general practitioner.
The use of visual display units, with light pen attachments, touch keyboards and other available computer terminals for updating and retrieving patient information from a computer situated adjacent to the consulting room is not primarily the problem of the general practitioner. His problem is to state simply and concisely what he wants; it is up to the professional computer people to show him how they can provide it and then he can accept or reject what is suggested. The few successful computer applications, such as those at West Sussex County Council, have certain features: (1) They appear to be remarkably simple.
(2) They have developed by simple purposeful stages. (3) The 'user' is always in command of the developments. Newcombe H B (1957) 
Information Retrieval in General Practice
In 1961 the Oxford Record Linkage Study was given four tasks (Acheson 1967, 'Medical Record Linkage', London) : (1) To study the feasibility and cost of accumulating information prospectively about certain important health events for a defined population in such a way that it could be arranged in personal and family files. (2) To develop computing methods of record linkage. (3) To study the applications of the linked data to medical and operational research. (4) If experience with the local study proved favourable, to promote its extension on a national scale.
Up to the present time a person has entered the Record Linkage Study file as a result of certain events occurring since 1962, namely birth (the baby), delivery (the mother), admission and subsequent discharge from hospital, and death. One of the disadvantages of such a system is that it contains no information about the remainder of the population.
It was decided therefore to examine the practical problems involved in obtaining some elementary data about every member of a defined population and in keeping this up to date. The population chosen for study was a general practice of some 7,000 patients situated in Bicester, a small market town in North Oxfordshire. The first step consisted of transferring the following information about every patient registered with the practice on July 1 1966 and those joining after that date on to 80-column punch-cards:
Card 1: Identification Data, including names, date of birth, and National Health Service number. Card2: Statistical Data, including age, sex, geographical zone in the practice, distance from central surgery, dispensing or nondispensing patient and date of registration. Card3: Full postal address.
The three cards are linked by means of a unique serial number (not the NHS number) allotted to each record card at the outset. The data conform with the conventions of the Record Linkage Study file so that the two files may be merged should this be considered desirable. So far, processing has been done by business machines.
As a result we had an age/sex register accurate to within seven days. An age and sex register has of course no intrinsic value. It merely serves as a base line for almost all research projects in general practice because individuals can be identified by age and sex and compared with the numbers at risk. With the data-processing facilities at our disposal it was also possible to carry out projects which involved the use ofcoded forms and to analyse the results with the minimum of effort.
Interesting facts emerged about the mobility of the population. Over half the patients had been registered with the practice in the four years three months preceding the study. Taking into account the increase in the number of patients it has been deduced that about 40% had left or died during this period, an average turnover of about 9 % per annum. This highlights the immense traffic in patients' records between practices and the strain on the manual clerical system used by Executive Councils. It also suggests that a proportion of the population are not receiving the continuous care which is generally regarded as an important component of good general practice.
Since October 1 1967 we have been adding more selected data to the file. It was decided to exploit the mobility of the population by obtaining selected information from the patient when he first joined the practice. At registration, a basic summary of past history, drug sensitivities, smoking habits, cervical smear and immunization status, blood group where known and such elementary social data as parity and occupation has been recorded for each new patient on a selfcoding form, punched on cards and added to the file. Between October 1 1967 and September 30 1969 information about 2,721 patients was obtained and added to the file.
Between March 1 1967 and February 29 1968 a chronic disease register was compiled and the data added to the existing file. We held the view that the management of chronic illness was becoming submerged amid the demand for the day-to-day treatment of acute illness, and this register was compiled with a view to improving the standards of care of those with chronic disease and, to this end, these patients were seen outside normal surgery hours. With the facilities we had it was possible to institute a recall system for these patients. A geriatric register was also compiled with the aim of instituting a preventive geriatric clinic. It is hoped that computer programs will be prepared whereby appointments are mailed direct to patients and clinic schedules prepared.
The service that general practitioners give to their patients stems largely from demand. As a result a disproportionate amount of time may be spent on acute illness, whether trivial or serious, to the detriment of the preventive and supervisory aspects of medical care. Even if this notion is accepted, putting it into practice is extremely difficult and would call for important changes in attitude from most general practitioners, extensive employment of paramedical help, and some reorganization of the traditional patterns of general practice. However, if these changes could be implemented and it became feasible to carry out a redistribution of the work-content of a general practice, there still remains the problem of obtaining information about the practice population at risk and of storing this information and making it readily available. It is suggested that if the method described were to be adopted general practitioners might be able to practise population medicine.
Finally, people live in the community and the majority spend only brief episodes of their lives as inpatients in hospital. It would seem reasonable, therefore, that the accumulated medical events of a lifetime should be community based. Already the framework for such a system exists in every Executive Council office where there are certain basic facts about 90 % of the population and, if an extension of this study were contemplated, this might be the place to begin. The addition of Local Authority files and the incorporation of data from hospital files into a master file derived initially from Executive Council files would seem a feasible proposition. This file could perhaps be held on one central computer file at area health boards, and thus the 'scheduling' of patients for procedures such as immunization and cytological examination of the cervix could be carried out on a large scale; it would also be possible to compile registers of the elderly, the mentally ill, the chronic sick, and those at high risk. In this way, not only might standards of patient care improve but there would be greater opportunities for epidemiological research. 
Definitions
(1) Medical records: A medical record I define as any vehicle for 'patient-information' that has medical standing; today the medium is usually paper but this need not always be the case.
(2) Record linkage: The major failure of our traditional records system is that there are so many separate records in so many different locations concerning the same individual. The information they contain is non-available to numbers of workers in the field for whom it may have great significance. Techniques for pulling together such related documents have been under discussion and investigation for a generation or more. The term 'record linkage' was coined for this activity by H L Dunn in 1946 as already quoted by Dr Forsythe.
(3) Data bank: A data bank is a new name for a very large file of information. The information is actually in the 'bank' and can be retrieved directly from it. Record-linkage techniques are intimately involved in building a data bank but the two concepts are not identical. A system of linked records can be less comprehensive than a data bank: all that is necessary to fulfil 'simple linkage' requirements is for the file to contain the necessary identifiers for each person which will tell us where the information we are seeking is to be found. This is like the difference between an encyclopedia which actually houses information and its index which
